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(54) MUSICAL SOUND GENERATOR 

(57)Abstract: 

PURPOSE: To generate musical sound having rich 
expression and varieties by controlling the parameters of 
a khaos sound source in real time and generating 
waveform shapes which vary stepwise in accordance 
with the parameter values. 

CONSTITUTION: Parameters of a function (f) of a 
kahos sound source, which generates waveform data 
columns, are controlled in real time by a dynamic 
system that is varied in accordance with Xn of a 
difference equation Xn+1 -f (Xn) at time n (n=0,l,2,...). 
Namely, a delay circuit 101 of a kahos oscillator delays 
input data for equivalent to one period of a sampling 
clock and outputs them. In a function generator 102, the 
function (f) is applied to input data X and output data f 
(X) are outputted. A compensation circuit 103 performs 
a nonlinear conversion to the input data and outputs 
them as musical sound data and the output of the circuit 
103 is also inputted to the circuit 101. 
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(a) cofeO^fflli, ffilEIlIf^l 0 3 (hUT0 3 (a) 

(D^z;^z3-nmw^nuo^(D^m\^^rzm'^o:>mx^^ 
:in\zm^'rm.(Dmwc^W'^miEm,w-^m^^x^ 
v^o mmum^^mTE\B\m^m^^^z.t\z^D. ^^iz 

[0 0 5 2] ^tz. ±HBCD0 4'-0 8TiKBJLfcf^^ 
a, h(Dmm\zm^^t.t^<^ ^^a, b^iSfJcD^fflco 

-^COJg^. 0 l(^;^:tX%J@g§cD%tiI)!if^ti, 04 

--m8xmm\^rz(D hm^\z\.x^^z. t i)^x ^ ^ o 
[0 0 5 3] m9\t. mmm(Dmm^^it(Dm<Dmx^ 
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m9 (a) 04 (a) tmmco^yyu^^^o 
g (x) =ax + btt, MSc^^ggl 0 2(^M^f chM 

g (x) iMiS^4 0 2 i:/0^c.>;^T3?^^oTV^^fcco<h 

[0 0 5 4] 0 9 0(1) >ffiSca;&^*O<a<1.0 (Dm 

^(Dmmm<Dmrs^^it^^'ro cn^s. k4 (b) t 

cj^^^^bizmmr^o mgc^ciiv) ^s:a<-i 
[0 0 5 5] :i(Dmi<Dmmm'c\t. mi<Dm^^^m 

1 0 2co/\^^^ — ^^uy^l/^-f a:3> hn— ;H.Tt/^ 
Km^^ggi 0 2coyi^/-:$^i:^l. ^J^ti02 

(a) (Dm^f^^m^a^^.mh. 02 (b) cO^^^^j: 20 

Tji^-^ A =1 > h D-;^T^ r ^ tcct 0 , mmi^^^T. 

[0 0 5 6] m^\I. ±fBcD0 4--a8(7)0iJT, ^iScb 

my'-^<Dmmmt. ms (b) ^07 cb) ^06 

(b) --05 (b) (DJ^olzmtT^o 

[0 0 5 7] Tut)^. ih^\tmmM<Dmtim(Dj^^\^^ 30 
/'<x^'7j"^'^^< (0 8 (b) ) . w^^izmmm<Dmn 

*i(^/jN$l^/-rX<i:;ij:oTi^# (0 7 (b) ) , 'AlzM 

-^-^^ttiti^n (0 6 (b) ) , mmzjttmi-'^a:^m 

^^^^-r^^^^mf-^ tf^^ (05 (b) ) o ClOJ: 

oiz. &m<DjBm'^7.y^yy''mzm^mmztDrz'oT^ 
[0 0 5 8] 0io(i, :i(Dmm(Dm2(Dnmmzm^ 

■To 40 

[0 0 5 9] ^(DM^f-mmit. i^mmi^^i 0 0 1 , # 
fex-<^>^ (sw) 1002. 0 0 3. 

1 0 0 4. tf:tX^m^l 0 0 5. Tf;— FtHlSg 1 0 0 
6 , 1 0 0 7. X Y i^^JUy 4 1 0 0 8. ^J) 

^[Hissioo9. "f-a^^ji^T^uif (D/A) 

10 10. Ki>X7^A 1011. ^ax>^D — 

(EG) 1 0 1 2. :feJ;D;:;^^XEG 1 
0 13 ^{i^Xl/^^. 

[0 0 6 0] mmm'f'f- 1 0 0 Ul. ^-^f ;0^*i^#iif^ 
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:^m& 10 0 1 ^ig^-r^i. ^mgg 1003 it^om 
y'^mm) ^mtiT^a z,commmm\t. ^segio 

12. ;^:^X^Sggl 0 0 5. *3cttX*:^XEG 1 0 1 

sizAtj-r^o 

[0 0 6 1] ^feSWl 0 0 2^i. ^^^O^fe 
0 0 2(CJ:D^fe^fi«t-^lgf^^fT^i:^i:. ^^fcBgg 1 

0 0 4ts^oft^itf^^^aiL^eif$s^m:^-r^o r 

(^^eiffBH, #aEG 1 0 12. :^:tx^m^i 0 0 
5. i5j:t>';^::tXEG 1 0 1 3 tCA;^-r^o 
[0 0 6 2] 01 1 ^i. :^^X^tggg 1 0 0 5 P *y 

10 1. JP^gg 110 2. 1103. JJP^^ 1 1 

0 4, 10 5. *3ci:I>'^>^:xPlHlgS 1 10 6 

[0 0 6 3] mw^ 1102. mw^ 1103. ^ctz^' 
ijmm 1 1 0 4 ti. 01 (Dm^%±m 1 0 2 tc^f^^b, 
02 (a) hmmcD-'Am^mw^m^Oo -^(Dmmt 

f (x) =ax-f b^ (aEG(t) +aofs ) x + b ^h;^ 
-So aEG(t) tS:^:^-XEG 1 0 1 3;:i^^)^x.^n^/N°^ 

^-^x\ mmt\zmuxmit'r^j^>^o-y^m'x:s> 

aofs m^^^^^^l 1 0 1 ^^^A^)n'5>:t:7ir 

[0 0 6 4] ^>'-tr^;/ hfgaofs ^X>^P-y{iaEG 
(t) triP»LT^?^aS*g^-r^ClttCJ:oT. ^^a 

0. m;'j$n'5{itiM;^?^*-ba!<:o0 4 (b) o.^-^i^— ^ 

mizu.^ z. o LTVi^o 

[0 0 6 5] ^S^^PlHlSgl 1 0 6^1. 0 1 OffijE[E]^ 

1 0 3{zM}t^-r^o "^i^zLU^^l 1 0 6^i. 0 3 

(a) <D^z^zLam.w^nuoo mmmmi losti. 
0 1 (Dmmm^ 1 0 1 izMft^-r^o 1105 
mr^^uy^ (-tt>yu >y^7P'y ^) 0s ;^ 

[0 0 6 6] 1 1 0 ui. ma^^ 1003, 

1 0 0 4^^^mti^ritimmmm^<kzs^^m^^xti 
L. ^rubizft^cxm^aofs , h^ihtj-r^o ^niz 

[0 0 6 7] ^mmmxEy^^^m^-^ntzm^^t. m 
s $ n Ac tf 5^ i; T »s b COM ^ ^^rn « J: V ^ . 
[0 0 6 8] z,(Dmi io)ti^7s^mmi 0 0 scD^m 

m^X^^o 0 4'-0 9'ri»0JLfc^Sg)f^<D^Jfc^CD 
^^^X}(t^^Z.tt^X^^o 

[0 0 6 9] 01 0CQ:;^:^XEG 1 0 1 S^^ibmtf^n 
01 KDmn^l 1 0 2t'A:^T^X>^P"yfIaEG 
(t) ti. ^J^ti. 01 3tI^t-«i:^(CB#Pi3l65^{b-r^/^ 
— 5^TS^o 013 (a) - (c) fC^t^^T. 



( 
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[0070] 013 (a) oy^^y 1 3 0 n^, mM\Z 
iE±^^o T If- i7 (CM 0 ^CO^I^:^ {CM^> bT t^K ck ^ 

SI 0 0 ic^i^&ffTU/tfl#.'^>^38itS$ti^. :i<D^ 
1 3 0 1 Oci:5tC^{b-r^X>^D-y{taEG(t) 

x-^ti. ^l^aco^fblcjSUT, ±aibfc08 (b) 
—07 (b) -^06 (b) -*05 (b) (D^'D\zm\:'r 
^ZittU^. mi 3 (a) (Dj^MCD^^y 1 3 0 2CD 

H b X > ^ P — y ffl 1/ ^ ^ C i t) T ^ ^ o 
[0071] 013 (b) Oi^^:71303tS, tC 

0 3CDct^tC^{b'r^X>^D-yfaaEG(t) ^011 

P^&a<D^^>fLtCjSi;T, ±aibfc05 (b) -06 
(b) —07 (b) -^08 (b) <D.kolzmit-r^ZLt 

[0 0 7 2] 013 (c) O^^^ 1 3 0 4^i. tH:^& 
my^-^^ms (b) —06 (b) —07 (b) (D^o 

\zm\:-r^<toiz. mmmo^u^^^iif h<Dm^ 

T^^UfcX>^P-yTfe^o ^^^(D^mi 3 1 IT 

{t. miJum^^tiL^^^i^-^^^oy^ms (b) <Dj:'oumtj 

f)^lt^m-^<m<o :;i^(DEFpTi 3 1 2Til0 6 (b) (D 
^ot<;^lht}s :k<Dm.mi 3 1 3Tti0 7 (b) OJ:-5?S: 

tidtiti^^o^oiz^it-r^o 

[0 0 7 3] Z,(D^o\ZT^t. MmmzmS (b) (D 

[0 0 7 4] nzSm l O ^#SBUT, :^:^XEG 10 1 

IC/r^UT. Jij£!i<O0 1 3-CiaHJL.fcJ:-5;^ci:S#FB^^^(:T^ 
x>^D-yMaEG(t) ^ffi;^;-r^o :^:^x^^g§lO 

aEG(t) ii^suT, i&fl^x-^^m;^-r^o 
[0 0 7 5] 1 0 0 s^^^bmtj^tirzikm 

X— ^ti. Jl/HIHISS 1 0 0 6 lcA::^'r^o H 
0SS1 0 0 6ti, it>7'U >yiaiSSC(i>s ctD^av^jaiS 
SC(J)RScD'Jlf >yu >yi7P^;//7l-ao*liT> Xti'f- 

5^- 3^ CD r^l ? I ^ ^ fT;^ci: o :i <i: ^ -5 o 
[0 0 7 6] ^-;i/HlElSg 1 0 0 6C0A^cDBijM3lTL 
PF (D — /1X:7^;i/^) tcffl-rJ:o7'c£C(h^ifT:^ci:oT 

1 0 0 BrtcOB P F (/\'> F/^X:7-Y ^UiJ'OQ^i^ 
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[0 0 7 7] Kings 1 0 0 6 (DlhMt.. 1 

0 0 7\ZX-h'r^o ^tz. ^ffiEGl 0 1 2^i. >^tt5gg 

1 0 0 3, 1 0 0 4;^^'5>cD4^-:t>ff^, ^^y^^lflR, 

*5cfci>'l^e«$B&A;^L, cn^i-rt:;UAc^«x>^D 

10 .-yVEG(t) ^milT^o 

[0 0 7 8] mn^l 0 0 7t^. 7}^-;UH|Hl?Sl 0 0 6 
;{;^^(7)26J^5^-37<h^a:X>^P-:/VEG(t) 
-r'5:ii:t-J:0. i6?^^-:5^lCX>^P-y$:#-^f 
^0 ^»:t§i 0 0 7com:^ (x>^p-y^##UfciS 
jf^t"- ^) 1 0 0 8 icA:^"r 

[0 0 7 9] 0i2(i, '>*^;u:7^;u^ 1 0 0 80 

2 0 \ . >'^;l'^[HlgSl 2 0 2, ^3J:LN'^ 
20 1 2 0 3 ^{ix.TVi^o 

[0 0 8 0] JU^dlSSl 2 0 2ti. rtgBtCHPF 

(/\-f /ix'7^;u^) , BPF {ny\^n7.y^)V 

^) . ^oJzO^LPF (P — /\^X:7^ Jl/^) ^fiS^TV^ 

-So ^»^i 0 0 7 7J)^^m:;^j$nfciS?i^^-i?'^i, >'-r 
;u^lHlSSi 2 0 2 lcA:^L. z.n^^y ^ )l^^\z^r^y 

[0 0 8 1] ^gC^^gKl 2 0 l\t. ^fflEG 1 0 1 2 
7:)^e-(^§ax>^P — yVEG(t) :feJ:r/;^:^XEG 1 0 
1 3;0^t>OX>^P — y aEG(t) ^A^jL. Cin^lcS 
30 -^a^T, >'^;i/^lplg§ 1 2 0 2cD;^'y h:t:7/aiS^-^Q 
7^i:<h'cD/t^;<-^, ^J:I/^^1tg|Sl 2 0 3{c43tt^g 

[0 0 8 2] ^^-*tgB 1 2 0 3ti. y ^ )V9m^ \ 2 0 
2^^?>(DHP Fcom^J. BPFc7)m:^> ^dJ:Z^XPF<D 
m^. MZ>^{CJE^A;^?SJ^t'-^^. ^gc^^gBl 2 0 1 

[0 0 8 3] nxSmi 0^#9gbT, ^'^S^*:^^;!/:?^;!/ 

3^ 1 0 0 87&^bm;^^n/ti^ji^5='-37ts, ?^*[His&io 

O^lZXf^-r^o «?i*[Elg&l 0 0 9tt. A:^bfcJSJ^x 
40 — ^tC. ;^:^XEG 1 0 1 37:)^ec?5X>^P":/aEG 

(t) tcso^^T. &ac7)3a:^^&{^^-r^o u/\* 

— v^^^W-^-r-S^^^^. X>^P-yaEG(t) ICctoT 
X9)]m^^'r^m'h\^. X>^P-:/aEG(t) tcJ:^ 

[0 0 8 4] m^m^i 0 0 9\z^^x^^m-^^'^n 
rzm,m'f-^\t. D/Agg^§§i o i oiz^r^T-ru^ 

50 m^m^\z^m^n. -y-'i7>KvX'r-Al 0 1 lllJ: 
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[0 0 8 5] '^\z. ±M<D^m^n'm2(D^y&m-Gm 

[0 0 8 6] iai4tt, 04 (a) i:|sHI|C0i/^7Tafe 
•5, f (x) «MI!c%*#ffl 0 2{DMI^&5^L> .^^^4 

0 2\tM^^ (xn+1 =xn ) ^^f. ^IdT. xn+1 
= f (xn ) =xn <Dm't\t.. A^'jfixn ifi^<D^-^)lK 

Wif (x) (Di^77*s«i!)«g4 0 2 J:D±fiiJ(cS-5ieH 

{■ffS.t>%. xn+1 =f (xn ) >xn CD^ffl) Ttt, 10 
A;'3L;'ixn J;0:;^^;^cMxn+I t'^^ti^ti^. jS*{c. 

HScf (x) ©y7>'*iai4«i4 0 2 jcoTfidirsi^ie 

ffl (■r;^*^-^, xn+1 =f (xn ) <xn ©®H) T 
A:^3L;txnJ:0/h^;S:Mxn+l ji^ttS^b^tl-S. 
[0 0 8 7] -r/ci:*^-^, &g^xn+l = f (xn ) (Dify 
7*^ e It 1*^ xn+1 =xn (D^'yy^mm-X^fz.^m m 

(Dmu^i AO 1) &x®{aic*5tt-g)^cD^'-r 5 > 
i/<Dmt(Dm^ mmm'Ti-m) izt^-Dx^^^^o 

[0 0 8 8] LfcTS^oT. mWcm^m^mi 5(DJ^oiZ 
15 0 1 tictO^SP*:^ 1 5 0 2 SrfitxTVi-So Wl 

5 0 1«, xtiy'-^xizMv. ^®fit.^. 
X'comr^m^m^^^-r^o mw^i 5 0 2^, ^<z)Bt 
rsm^j-ffiiMA^'jx-iS'x^ini^L. mwcmtif (x) 

[0 0 8 9] gii6«, z.comM(D^3conmmiz9h^ 

SgT^^o 30 
[0 0 9 0] d <^m^ ^§stt. 1601, *:-f -)U 

mi¥^ 1 6 0 2. ^mi§ 1 6 0 3, ^ms§ 1 e 0 4 . 

5;* — rS'^^^1 6 0 5. *:^XEG 1 6 0 6. 

1 6 0 7. tl^X%m^l 6 0 8. jSJ^^^^U 1 6 1 

1 , ^SE G 16 12. S^g§ 1613. D/A^^^Sg 
16 14. H^lSVr^ > Y zyT.'T-L. 1615 ^tix.TV^ 

[0 0 9 1] =i.—^timm.i 6 0 1 ^?K*-rs<h. ^ai 

I§1 6 0 3«^«SI#Sf^^^illb. («sj;t 

t') ^mti-r^. z.cDmmmm\i. ^«eg i e 1 2, 

/^^^-^'^±igl 6 0 5, *J<tt>'A:^XEG 16 0 6 

tcA;'3-r^. :i— tt>':j^<r-;i'JtfpT 1 6 o 2^mipr 

^t, ^^tbSil 6 0 4«^coSf1^*^t±iL, 

^g§ 1 6 0 5 iZXtlT^. 
[0 0 9 2] 6 0 bit. ±m(Dm 1 

1 c^^ifc^^gg 1 1 0 l .€:|pI«©t>CDT-. eiffigs 1 6 0 
3, 1 6 0 4^e>tB:^$txfe?^*1t$R*3J;0:*-<-;Hg 

ft^it^^A^bb, ^n^icjJ:;i;T^i&aofs . h^mij so 
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T^. ;^7:t7.EG 1 6 0 6«. 0 1 0 E G 1 0 

*1»S*3J;t/J/'?7^-3'^±Sl 6 0 5 75^e.ai:'3$nfc 
jSf^1f$fi{CS-3*ViT. X>'<D-7'fitaEG(t) ^tij^'j-r 

^. iin^gs 1 6 0 7 tt. 0 1 1 (Drnw^ 1 1 0 2 tlUfil 

CDfccDT. :t7-tr-y hffiaofs ix^'^n — aEG 
(t) i^in#LT^^a<^^fi£-r-5c 
[0 0 9 3] tl-^7.%mmi 6 0 8H. 011 <D*ff§§ 

110 3. 1104, mMm^ 1105, ^xu 
=^~j=Lum^i 1 0 6!c*t*t;-r-5o T^tt^-s. ts-t7.% 

JiSil 6 0 8H, SdMCSSI 6 0 7 *^ ^.(7)^1^ a *3J:Z//1 
7^-5'^^ggl 6 0 5*^?.©^^b^A:'jL, feJ^T^ 

m.m^'^'j 1 6 1 i*^e.sjgx-^*^M^ai^ti^, 

[0 0 9 4] ;^ci:4o, :^:^X^S§§1 6 0 8<Dmti-r^i& 
y&'f-^ (fi:ffi7^-^) H0 4~0 9T-|KBJL/cJ:^t:i 
^tgW)f'p-r-5)75^*, c:o*ffi«SJT'l±, 0 5 (b) ^0 6 

(b) (J:>i^o\zmn^<r)m^if'^<)&-h^ti^Xo\zi-^ 
7/-^ a, b^iiJffllLTVi^o c:n«, MSOjSJ^/ 

^ u s^m \^^^o^^mzm\'^^n^'&M'f--^%^m 
ifi. mm^'^-^^ti-t^z.t.\z^iD^±tz^<Dx^^, 

[0 0 9 5] \ 6 0 5 «, Xti 

bfc^— n-Hi;iSi;T/N'^;<-^b (*5j;J>'a) nm. 

i^lifSo /1^;'^-iS'^^§§l 6 0 5ti, *-f 

-;i^jSf^if$gicjcKCT/'?5;'^-^b«ffl^$i]twr^, ;i 

Sfc. A^^-^S'^Sfeigl 6 0 5tt, ^-f-JPitf^ 
'lt$gtCiSUTA^>^-^ aofs coM^^-ftiJIfll-r-S)., cinfc 

[0 0 9 6] FM^iiife^ggi 1 6 0 9 tftl^S 1 6 1 
O^^ltT, :^>:<t-X^liS§l 6 0 8*^^{ti:^$tl'5jSJ^ 
T'-^'tC^b, FMSPiS^tiggl 6 0 9*^?,©FM^ 

[0 0 9 7] Sfl?;?^^ U 16 11 TS^e-M^^^ttiStl/iiSfl? 

*^§§1 6 1 3tCA:^-rs. Sfc, 1=»EG 
1 6 1 2«, ^tiJggl 6 0 3/5^e.«SI#«$g(CjSi;fc# 
»X>^D-7'VEG(t) ^tll;'3-r-5). S»:gsl 0 0 7 
«. ffiJg;*^U 16 1 1 ^S^e-WKJea"— 37 t^SX>^ 

D-:/VEG(t) i*Sg:-r'5;iitCckO. j^fl^^'-^'tc 
x>^n-7'^{^-^-r^o «#g§l 0 0 7om:^ (x> 

1 4(cJ;D7:^-Pi^Sg^<f^f'a^$n, •y-';7>H->X 

1 6 1 5 (Ccfc 0 . SSi^Sn^. 
[0 0 9 8] 
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[0 0 9 9] sfc, :^:t7.^m<Dmmmizy'-^<Dm^ 
[01] z.(D^m(Dmi<Dmmmiz^.^ti:tx^mm(D 

[0 3] «iEIlI^(iJ:^ti't'i$»JI5BO0iJ^^-r0 



[04] xn+1 = f (xn ) (DWiW^ 

[05] xnfl = f (xn ) 

[06] xn+l = f (xn ) 

[07] xn+1 = f (xn ) 



(a<1.0 ) ^<kZS 



(a-1.0 ) ^^ZS 



(a>1.0 ) ^<kZS 



(a>1.0 ) 4octt/ 
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[08] xn+l = f (xn ) (DWi^ (a>1.0 ) :^^ZS 

[0 9] mmm<Dmmmmtm\<Dm^^'rm 
[010] z.<D^BM(Dm2<DmmM\z^^^m^^±&m 
^mm Lfzm^m^coy^ti yc/m^m 
[011] m2<Dmmm(Dtf^7.^mm<Dy*oy^m^ 
m 

[012] m2(Dmi^m(D^^ i^^jiy ^ )]^^<^:ft2y 

10 ^^^0 

[013] m2(Dmmm(Dti:tXEG(DX,>^a-:/(D 

[014] m^m±^<Dm^f^7jkrm 
[015] mw^±^(Di&o:>m^m^^-rm 
[016] z.<D^m<Dm3(Dmmm\z^.^m^^^mm 

1 0 i-mmm^. io2-p^%*g§, io3-mie 
\B\m. io4--mm^. 1 0 0 i-mmmi^^. loo 

20 2 -^feX-f (SW) , 1 0 0 3, 1 0 0 4 -^Ui 
1 0 0 5-;^:^-X%tggg. 1 0 0 6-:?t^-;PHlnI 

SS. 1 0 0 7 1 0 0 s-t"^ 

1 0 0 9"-2?)mtH]g§, 1 0 1 0-x^ >^^;i^T-:^D 



^ (D/A) ^i^^. 1 0 1 l-^t>i7>HvX5"A, 1 

0 1 2-^ax>^P — y>?x^^l/-^ (EG) , 10 

1 3-:^:^-XEG, 1 1 0 l-<^^^^gg. 1102- 

um^. 1 1 0 3'-mw^. 1 1 0 4-sp^§§, i i o 



01] 



[02] 



103 



13 > bn— yi/ 




102 



10 1 5] 



Ca) 



f (x) =ax4-b 



f Cx) 




202 



201 



(b) 

f (x) =aj3c' + aix + b 
f (X) 




212 



1501 




to:^ f Cx) 



1502 



( 10 ) 



^m^^l - 1 4 0 9 8 3 



-4 W3/ HI 



-1 











-1 






(c) »J S 5^ 1 1- 



-4 -3 -2 -1 



-1 




■I 1 1 1- 

12 3 4 



<d) cosmn 



' * 1 / ■ * 1 /— 











m4] 

(a> x^,t = i ijf^ =a3c + b (a< LO) ©ttftOi 



[09] 



(i> 0 < a < 1 
(ii) a = 0 



(iii) - 1 < a < 0 

(iv) a « - 1 

(v) a < - 1 



[gll 4] 



402 




f (x) 



(b) ^(M^O^rSfi^^^t 



430 




( 11 ) 



^mW-T - 1 4 0 9 8 3 



[0 5] 



(a) x^., = ax. + b (a= 1.0) <Otjl«; Cb) m^tli<D^m^mt 




ime] 

ca) X.* . = ax. + b (a > 1-0) (b) m^^co^m^mt 





( 12 ) 



i^M¥7 - 1 4 0 9 8 3 



[El 8] 




aoiE 



[0 10] 





( 13 ) 



Wm^7 - 1 4 0 9 8 3 






